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Abstract 
 

This article describes a strategy for facilitating the 
annotation of emotions and attitudes in a corpus of 
video-recorded spontaneous conversations. The pro- 
posed strategy helps the annotators in reaching a 
common understanding of emotion labels, thus re- 
sulting in a better inter-coder agreement. The adopted 
annotation scheme combines a list of emotion labels 
with the bi-polar annotation of three categories Pleas- 
ure, Arousal, and Dominance according to Kipp and 
Martin (2009). In order to reach a common under- 
standing of the proposed emotion labels, the PAD for 
each emotion has been established, and then each 
emotion has been placed in the PAD dimensional 
space where each dimension had 10 degrees of free- 
dom. 
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1     Introduction 

 

The Danish NOMCO corpus of first encounters 
is the Danish version of comparable Nordic mul- 
timodal first encounters corpora (Paggio et al. 
2010,  Navarretta  et  al.  2011).  These  corpora 
have been transcribed and multimodal body be- 
haviours, gestures henceforth, have been anno- 
tated according to the MUMIN annotation 
scheme (Allwood et al. 2010). 

In  the  Danish  corpus,  the  communicative 
gestures have been identified; their shape has 
been described and classified with respect to the 
functions  of  feedback,  turn  management  and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Two attitudinal states 

sequencing  in  the  ANVIL  annotation  tool, 
(Kipp 2001). In the following, we focus on the 
annotation of emotions and attitudes, attitudes 
henceforth, in facial expressions.  All annota- 
tions are done manually. Since manual annota- 
tion of these types of information is a difficult 
task, it is extremely important that the annota- 
tors have a common understanding of the anno- 
tation categories, and follow the same annota- 
tion guidelines. 

Figure 1 shows two pictures of one of the 
participants,  M1,  expressing  amusement  and 
then uncertainty. 

Annotating attitudes is more difficult than 
annotating other communicative features. First 
of all, facial expressions can be perceived dif- 
ferently by the various coders. Furthermore, the 
attitude  labels  can  be  interpreted  in  various 
ways also because of the ambiguity of many of 
the labels as well as the subtle difference be- 
tween some of the attitudes. 

In  the  Danish  NOMCO  project,  attitudes 
were annotated  by combining two annotation 
models: a discrete and a dimensional one. The 
discrete model consists of an  extension of the 
attitude list proposed in the MUMIN scheme 
(Allwood et al. 2007) and also included a num- 
ber of attitudes used in the Swedish NOMCO 
corpus. The discrete model is taken from  Kipp 
and Martin (2009) who simplify the complex 
three dimensional system defined by Mehrabian 
and Russel (1997). Following Kipp and Martin, 
+ or – values are assigned to describe attitudes 
according to the three categories Pleasure (P), 
Arousal (A), and Dominance (D). One of the 
reasons for choosing the combined annotation 
scheme was the fact that two coders preferred 
using semantic labels while two coders prefer- 
ence the dimensional model. A complete dis- 
cussion of the motivation behind the chosen 
model and a first analysis of the emotions in the 
corpus is in (Navarretta 2012). 

In this paper, we focus on the annotation 
manual which was constructed by the annota- 
tors to reach a common understanding of the 
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Figure 2: The ANVIL annotation 

 

annotation labels using their position in the PAD 
space. The main aim of this work is to facilitate 
the coding and improve the consistency and reli- 
ability of the annotations. 

In the rest of the paper, we present the data 
(section 2), the annotation procedure (section 3), 
the construction of the annotation manual and an 
evaluation of its effect (section 4). In section 5, 
we conclude. 

 
2     Data 

 

The data are the Danish NOMCO corpus of first 
encounters (Paggio and Navarretta 2011) con- 
sisting of conversations between two subjects 
who do not know each other in advance. They 
are placed in front of each other and are asked to 
converse until interrupted by the experiment 
leader (approximately after five minutes). The 
participants are 6 female and 6 male subjects. 
Each participant converses with one participant 
of the same gender and one of the opposite gen- 
der. The 12 conversations are video recorded 
from three different angles (upper body of sub- 
ject 1, upper body of subject 2, and whole body 
of   both   subjects   captured   sidewise   in   one 
frame). During the annotations of the conversa- 
tions a merged and synchronized video of the 
upper bodies of the two subjects was used as 
main source, supplied in few cases by the third 
video.  Figure 2 shows a screen shot of the anno- 
tation tool, ANVIL (Kipp 2001). 

Four annotators participated in the first inter- 
coder experiments, but the annotation of atti- 
tudes in all conversations have been conducted 
by two student employees. These two annotators 
have been associated with the NOMCO project 
for two years. The annotation criteria and the 
revision of the annotations have been devised by 
two senior researchers at the Centre for Lan- 
guage Technology at University of Copenhagen. 

In the following, we focus on the annotations 
of attitudes. The annotators use both visual and 
auditory inputs when considering which facial 
expressions express an attitude and thus choose 
the correct attitude taking into account the whole 

 

context. As with any of the other features of the 
corpus, the procedure is that the first annotator 
annotates the attitudes, then the second annota- 
tor reviews the annotation and sends her com- 
ments back to the first annotator, who will con- 
sider these. Cases of disagreement are then dis- 
cussed with the senior researcher, and an agreed 
upon version is so defined. The final attitude is 
thus defined through agreement of the two anno- 
tators and the senior researcher. 
 

3 Defining  the  annotation  procedure 
for facial expressions 
 

According to the annotation guidelines, only 
facial  expressions  which  express  an  attitude 
must be annotated. Thus, the annotators must 
decide which of the communicative facial ex- 
pressions previously annotated also express an 
attitude. 

Two  different  annotation  experiments  were 
performed in the beginning. In the first experi- 
ment, four different annotators had to annotate 
independently the same conversation describing 
an attitude only in terms of the bipolar PAD val- 
ues.  The  best  inter-coder  agreement  between 
two of the annotators was of 0.25 in average in 
terms of Cohen’s kappa (Cohen 1960).   These 
two annotators found the PAD annotation easier 
to annotate than the other two annotators. 

In the second experiment, the four annotators 
had to code attitudes in a conversation using the 
attitude list. The results of these experiments 
were parallel to the preceding experiment. The 
two annotators who liked the emotion label sys- 
tem mostly are the two who did not like the 
PAD system, and they obtained the best inter- 
coder   agreement   results   in   this   test.   The 
achieved scores were lower than in the first ex- 
periment (Navarretta 2012). The two annotators 
who disagreed mostly in the two experiments 
were the two annotators who had to code the 
emotions in the corpus. 

In the next step, the two annotators and a sen- 
ior researcher connected PAD values to each 
attitude label, and added this information to the 
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PAD +++ 
Amused, Excited, Happy, Ironic, Proud, Satisfied, 
Self-Confident, Supportive 

 

PAD -+- 
Awkward, Embarrassed, Puzzled, Uncertain 

 

PAD +-+ 
Certain, Friendly 

 

PAD --- 
Disappointed, Hesitant, Uncomfortable, Unconfident 

 

PAD +-- 
Docile, Thoughtful 

 

PAD ++- 
 

 
Figure 3: The list of 25 attitudes ordered by 
PAD values 

 
annotation scheme. Since the list of attitude la- 
bels is open-ended, new attitudes could be added 
to the list when necessary and if all the three 
agreed  on  this  value.  So,  facial  expressions 
which are judged to express an attitude are as- 
signed an attitude value (Happy, Uncertain, Sur- 
prised etc.) and a PAD combination (e.g., P- 
A+D-). Every attitude has a static PAD combi- 
nation shown in figure 3. 

One conversation was annotated according to 
the new combined scheme and the results were 
corrected and discussed according to the annota- 
tion procedure. At this point a new inter-coder 
agreement test was done with the two annota- 
tors.  The  results  of  these  experiments  were 
much better than those achieved in the preceding 
ones, but they were still not higher than 0.40 on 
25 emotion labels (Navarretta 2012). 

 
4     Improving intercoder agreement 

 
The list of attitudes in Figure 3 includes the fol- 
lowing attitudes: 
those   which   are   internal   feelings   evolving 

around  one’s  self-esteem,  e.g.  Self- 
confident, Happy, Proud 

those which are reactions and feelings occurring 
during the discourse, e.g., Amused, Irritated, 
Surprised, 

those  concerning  the  content  of  the  discourse 
(e.g., Supportive, Certain, Hesitant). 

 
The different nature of the attitudes complicates 
the choice between attitudes with the same PAD 
combination. Thus, the annotators decided to 
grade the PAD value for each attitude on a scale 
ranging from -5 to 5, (0 not included). The 
stronger the attitude, the closer to either -5 or 5 
the mean value for the PAD will be. Similar, the 
closer to 0, the more neutral the attitude is. 

The ranking is decided by the two annotators 
to make sure the different attitudes were under- 
stood in the same manner. We found that the 

5.0: Ironic 
 

4.0: Amused, Happy, Proud 
 

-4.0: Uncomfortable, Unconfident 
 

3.7: Confident 
 

3.3: Excited 
 

-2.7: Disappointed 
 

2.3: Engaged, Supportive 
 

2.0: Satisfied 
 

1.7: Certain, Surprised 
 

-1.7: Embarrassed, Puzzled, Uninterested 
 

1.3: Friendly 
 

-1.3: Awkward 
 

1.0: Interested 
 
-1.0: Hesitant 
 
-0.7: Uncertain 
 

0.3: Docile, Thoughtful 
 

-0.3: Irritated 
 

Figure 4: One Possible Ranking of the Attitudes 
at- 
titudes can be ranked as shown in the list in fig- 
ure 4. 

According to this list Ironic is the strongest 
attitude in the present scheme, whereas Docile, 
Thoughtful and Irritated (in this corpus used for 
a mild irritation) are the less strong attitudes. 

In the following the different PAD combina- 
tions  will  briefly  be  described,  because  there 
actually is a variation among the attitudes within 
the  same  PAD  combination.  Even  though  the 
PAD combinations are the same, the “strength” 
of Pleasure, Arousal, and Dominance varies 
among the different attitudes. 
 
4.1     P+A+D+ 
 

Looking at figure 4 it might seem that e.g. 
Amused, Happy, and Proud are interpreted as 
the same attitudes since they all are ranked 4.0 
on the PAD scale. However, this is not the case. 
The mean PAD value (4.0) is derived from the 
 

 P A D Mean 

Ironic 5 5 5 5,0 
Proud 4 3 5 4,0 
Happy 5 3 4 4,0 
Amused 5 5 2 4,0 
Self-Confident 5 2 4 3,7 
Excited 3 5 2 3,3 
Supportive 3 3 1 2,3 
Satisfied 3 1 2 2,0 

Figure 5: Ranking fir attitudes with +++ PAD 
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Figure 6: Graph for P+A+D+ attitudes Figure 7: Graph for P-A-D- attitudes 

 
Figure 8: Graph for P+A+D- attitudes Figure 9: Graph for P+A-D+ attitudes 

 

 
Figure 10: Graph for P-A+D- attitudes Figure 11: Combined graph for P-A+D+, P+A-D- 

and P-A-D+ attitudes 
 
 

independent ranking of P, A, and D, and the 
rankings of e.g. D in these cases are 4, 5, and 
2,  respectively.  All  ratings  for  the  attitudes 
with  PAD  combination  +++  can  be  seen  in 
figure 5. 
Figure 6 shows the PAD values for all of the 
attitudes with the PAD combination +++. In 
the graph 1 resembles Pleasure, 2 Arousal, and 
3 Dominance. 

Figure  6  also  shows  how  differently  the 
eight attitudes are interpreted in spite of having 
the exact same PAD combination, e.g. is the 
curve for Excited, with Arousal having higher 

rating than both Pleasure and Dominance, oppo- 
site to the curve of Happy, Proud, Satisfied, and 
Self-  confident  where  Arousal  is  rated  lower 
than both Pleasure and Dominance. 
 
4.2     P-A-D- 
Similarly, a graph for the attitudes with the PAD 
combination --- can be created (figure 7). Here it 
can be seen how Hesitant is the most neutral atti- 
tude and does not vary in strength among the 
three features, whereas the three other attitudes, 
Disappointed, Unconfident, and Uncomfortable, 
all follow the same pattern with lower ratings on 
Pleasure and Dominance, and a higher rating on 
arousal. 
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4.3     P+A+D- 
 

This category contains the attitudes Engaged, 
Interested, and Surprised. These attitudes all 
evolve around being an active interlocutor and 
thus are higher on Pleasure and Arousal, and 
lower on Dominance, however only just below 
the negative boarder. The graph for P+A+D- 
can be seen in figure 8. 
4.4     P+A-D+ 
In this category there are only two attitudes, 
Certain and Friendly. When looking at the rat- 
ings (figure 9) for the two attitudes displayed 
in the graph they seem quite alike. The biggest 
difference between the two is that Friendly is 
rated higher than Certain concerning Pleasure, 
and that Certain is rated higher than Friendly 
concerning Dominance. 

 
 
4.5     P-A+D- 

 

All these rather unpleasant attitudes, Awkward, 
Embarrassed, Puzzled, and Uncertain, show a 
quite similar curve when rated (figure 10), 
though Uncertain is not as distinct in the rated 
difference between the three features as the 
other attitudes. Awkward, Embarrassed, and 
Puzzled are all rated very low in Pleasure 
whereas there is more variation concerning 
Dominance. 

 
 
4.6     P-A+D+, P+A-D-, and P-A-D+ 

 
The four attitudes in figure 11 have been com- 
bined since they are all quite rare in the corpus. 
Irritated (P-A+D+) and Uninterested (P-A-D+) 
are only different on one feature, Arousal, 
whereas Docile and Thoughtful (both P+A-D-) 
only have one feature in common with the two 
other attitudes. 

 
4.7     An evaluation 

 
A  new  inter-coder  agreement  test  was  done 
after the annotators had produced the annota- 
tion manual. The inter-coder agreement im- 
proved with more than 0.20 on both emotion 
labels and PAD values compared to the preced- 
ing experiments, but the two results are diffi- 
cult  to  compare  given  that  fewer  emotions 
were assigned in the second experiment and 
that the annotators had gained more experi- 
ence. However, the improvement is high, thus 
we believe that positioning the attitudes in the 
PAD dimensional space helped the annotators 
defining a common understanding of the emo- 
tion labels. 

5     Conclusion 
 

Initial to this work an intercoder agreement with the re- 
sult of a mean on 0.40 was conducted. Even though an- 
notating attitudes is a difficult task regarding the subjec- 
tivity with which we understand attitudes of other peo- 
ple, the first intercoder agreement was not acceptable. 
However, this work improved the intercoder agreement 
on average with 0.20, ending up with a mean of 0.60 on 
intercoder agreement, which we regard satisfying in the 
annotation of attitudes. 

So, combining attitude labels with combinations of + 
or – in the features Pleasure, Arousal, and Dominance, 
and assigning different degrees of strength to each atti- 
tude on the three scales has helped the annotators to get 
a similar understanding of how an attitude value should 
be interpreted and annotated. However, in order to actu- 
ally test whether this improvement is due to a better pro- 
cedure, or simply the gained experience of the two anno- 
tators, it would be necessary to let other less experienced 
annotators use the method for annotating attitudes in a 
similar corpus. 
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